ABSTRACT Erectile dysfunction impairs the quality of life of millions of men worldwide. This study aimed to determine the relationship between selected clinical risk factors and erectile dysfunction in men residing in upper Egypt. Patients were surveyed with the 5-item International Index of Erectile Function (IIEF-5) and assessed for the presence of hypertension, diabetes and smoking. Of 658 men with erectile dysfunction, 17.3% had hypertension, 21.4% had diabetes and 40.1% were smokers, whereas among 821 age-matched controls without erectile dysfunction, the corresponding figures were 2.8%, 3.7% and 28.7%. Multivariate analysis showed that hypertension (OR = 5.4), diabetes mellitus (OR = 5.4) and smoking (OR = 3.1) were significant risk factors for erectile dysfunction. 
Introduction
Erectile dysfunction (ED) is defined as the inability to achieve or maintain an erection sufficient to permit satisfactory sexual intercourse [1] . It is estimated that ED affects more than 150 million men worldwide, and impairs psychological well-being and personal relationships and hence quality of life [2] . The reported frequencies of ED vary substantially between different countries and populations, possibly due to differences in culture, diagnostic criteria, age distribution and concomitant medical conditions, as well as methodological differences [3] [4] [5] . The Massachusetts Male Aging Study indicated that the prevalence of ED was 52% in men aged 40-70 years old and was strongly correlated with age [5, 6] .
Common risk factors associated with ED include heart disease, hypertension, diabetes mellitus and cigarette smoking [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Prolonged elevated blood pressure has detrimental effects on the vascular system as a whole, including the penile blood supply [13, 14] . It is now widely accepted that organic ED in a substantial majority of men occurs because of underlying vascular causes, especially atherosclerosis [15] . All antihypertensive agents, regardless of composition, have been implicated in causing ED [16, 17] . ED is also a common complication of diabetes mellitus [19] [20] [21] , and ED is 2-4 times more prevalent among diabetic patients than nondiabetic individuals [18] with the reported prevalence ranging between 2% [7] and 75% [19] . Several studies have demonstrated that cigarette smoking is associated with ED [8, 10, 11] . Smokers are 1.5 times more likely to have ED than nonsmokers [14] and even 2 cigarettes per day may have a deleterious effect on erection [12] .
In Egypt, a greater understanding of the frequency and risk factors for ED is required for further development of therapeutic strategies for ED. This study aimed to determine the relationship between cigarette smoking, hypertension and diabetes mellitus and ED in men residing in Upper Egypt.
Methods

Study design
This study was an analytical hospitalbased case-control study comparing cases of ED with a control group matched for age and residence (governorate and urban or rural). A pilot study was carried out on 20 cases to identify potential problems before starting the main study.
Sample
A total of 658 male patients aged over 20 years complaining of ED were included in this study. They were all patients who attended the andrology clinic of University of Assiut Hospital, Assiut, Egypt in the years 2003 to 2007. This hospital is the largest tertiary care centre in Upper Egypt, serving patients from Beni Suef in the north to Aswan in the south. In addition, 821 control men were included in this study who were normal patients visiting the hospital and not complaining of ED.
Data collection
After providing informed, witnessed verbal consent, all patients and controls were surveyed with 2 instruments: the International Index of Erectile Function, 5-item version [24] and a physician medical data collection form. The IIEF-5 is internationally recognized as a reliable, valid and sensitive evaluation instrument for assessing ED. It is a 5-point scale (score range 5-25) to rate a man's confidence in achieving and keeping an erection; the frequency that his erections are hard enough for penetration; his difficulty in maintaining an erection to completion of intercourse; and the frequency that attempted sexual intercourse is satisfactory. ED severity was defined as: none (IIEF-5 score 21-25); mild (score 18-21); mild to moderate (score 12-17); moderate (score 8-11); or severe (score 5-7).
The inclusion criteria for cases were: presented during the period of the study; resident in Upper Egypt; > 20 years old; diagnosed as having ED by history and IIEF-5 score ≤ 21; free of major physical or psychological disabilities; and not receiving any psychiatric medication. The inclusion criteria for controls were: matched with cases for age and residence (governorate and urban or rural); diagnosed to be free from ED by history and IIEF-5 score > 21; free of major physical or psychological disabilities; and not receiving any psychiatric medication.
The presence or absence of the following risk factors-smoking, hypertension and diabetes mellitus (type 1 or 2)-were determined in both patients and controls. A man was considered a smoker if he had smoked > 1 cigarette/ day for at least 1 year and a nonsmoker if he had never smoked more than 1 cigarette/day [22] . Heavy smoking was defined as tobacco consumption > 20 cigarettes per day; moderate smoking as 10-20 cigarettes per day; and mild smoking as < 10 cigarettes per day. A man was defined as having hypertension if he had a systolic pressure > 160 mmHg and/or a diastolic pressure > 90 mmHg and/or was currently taking drugs for hypertension [23] . A man was defined as having diabetes mellitus if he was currently taking drugs for this condition and/or he had fasting blood glucose ≥ 7.0 mmol/L. The physician's data collection form consisted of history-taking, clinical examination and investigation, e.g. level of smoking (mild, moderate or heavy) and the presence, nature and treatment of hypertension and diabetes, measurement of blood pressure and estimation of blood glucose level. 
Ethical considerations
Approval was obtained from our institution ethical committee. The aim of the study was explained to all participants. It was emphasized to them that they would not be harmed in the study and that refusal to participate would not affect their access to services and treatment in the hospital. Consent was obtained from all the participants and security and confidentiality of all the information obtained was observed. The IIEF-5 data were collected by personal interview with participants. 
Data analysis
Results
The study included 658 patients complaining of ED and 821 control men not complaining of ED. The duration of complaint varied from 1 month to 120 months. The mean age of the cases was 46.3(SD 23.5) years and of the controls was 44.5 (SD 20.2) years (P = 0.11). About 70% of the ED patients were over the age of 40 years ( Among the studied ED patients, severe ED (IIEF-5 score 5-7) was recorded among 12.2% of hypertensive patients, 8.5% of diabetic patients and 7.2% of smokers (Table 3) .
Multivariate analysis showed that the risk of having ED was more than 5 times higher in men with hypertension [odds ratio (OR) = 5.4, 95% confidence interval (CI): 3.4-8.5, P < 0.001] and diabetes mellitus (OR = 5.4, 95% CI: 3.6-8.2, P < 0.001), and around 3 times higher in smokers (OR = 3.1, 95% CI: 2.4-3.8, P < 0.001) ( Table 4) .
Discussion
A number of modifiable risk factors are associated with ED, including cigarette smoking, hypertension and diabetes mellitus [25] . ED is a common problem among ageing men and the prevalence of ED increases with each decade of patient age [5] . In the present study, about 70% of patients were over age 40 years, indicating that age is strongly associated with ED. Feldman et al. analysed 1290 men in the Massachusetts Male Aging Study and concluded that "age was the variable most strongly associated with impotence" [5] . Of the patients in the current study 59.0% were in the age group 40-60 years old compared with 10.8% in the group 60-80 years old, which is not the same in more developed countries [5, 26] . This reflects differences in social and cultural aspects in addition to different life expectancy rates in Upper Egypt compared to developed countries. It is known that men above the age of 60 years in Upper Egypt rarely seek medical advice for ED probably because they consider this problem as a normal consequence of ageing.
The association between smoking and ED has been reported in numerous studies that reported an increased incidence of ED among smokers [5, 9, 27] . Longitudinal data from the Massachusetts Male Aging Study showed that the incidence of ED was twice as high among smokers compared with nonsmokers over a 9-year period [28] . There is evidence of a beneficial effect of smoking cessation on ED, especially at younger ages [29] . In our study, smoking was reported by 40.1% of patients complaining of ED compared with 28.7% of controls. The probability of developing ED in smokers was 3 times higher than nonsmokers, which is similar to the results of Shiri et al. [30] and higher than that reported by Kupelian et al. [25] .
Hypertension was detected in 114 patients who represented 17.3% of the total number of cases compared with 2.8% of the controls. According to IIEF-5 scores, 12.2% of hypertensive patients had severe ED. A high prevalence of ED (43.2%) was previously demonstrated in the Egyptian male population with hypertension [31] . According to Ponholzer et al. patients with hypertension developed ED 2 times more than nonhypertensive patients [24] . However, our study showed that the probability of developing ED in hypertensive patients was 5 times higher than in nonhypertensive patients. This difference could be attributed to differences in study design, age distribution, duration of hypertension and the antihypertensive drugs used by the study patients.
ED is a common complication of diabetes, with a prevalence ranging between 27% and 75% [19] . In our study, 21.4% of the total number of ED patients had diabetes mellitus compared with 3.7% of the controls. According to the IIEF-5 scores, 8.5% of diabetic patients had severe ED. The probability of developing ED in men with diabetes was 5 times higher than in nondiabetic men. Previous studies demonstrated that ED was 2 to 4 times more prevalent among diabetic patients than nondiabetic individuals [18] .
Conclusion
Our study estimated the prevalence of smoking, hypertension and diabetes mellitus among patients with ED in Upper Egypt compared with controls. We found that the probability of developing ED was very high in the presence of smoking, hypertension and diabetes mellitus. The results differ from those in other populations and countries possibly due to differences in culture, race, health services and methodology. Larger-scale studies on a national basis are needed to survey a greater number of populations for all risk factors associated with ED. 
